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Analysis of Chemical Bonding States of Impurities in Ultra-shallow
Layers Formed by Plasma Doping for Next Generation Semiconductor

Process by Using High Resolution Soft X-ray Photoelectron
Spectroscopy
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For the ultra-shallow boron (B) doped layers on Si substrates by the plasma doping method or the ion
implantation method followed by rapid thermal processes, depth profiles of B having various chemical bonding
states were measured by using soft X-ray photoelectron spectroscopy and the step-by-step etching technique.
The three kinds of the same chemical bonding states were detected for the layers prepared by the two doping
methods. Furthermore, we found that a difference in doping method results in a difference in the depth profile

of one of the chemical bonding states, which is speculated to be correlated with inactivated B.
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Fig.1 Bls spectra from samples doped by ion

implantation followed by spike-RTA.
Etched depths are 0, 2, and 4 nm.
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